INTRODUCTION {#sec1-1}
============

Prognosis of stroke has been studied in various populations[@ref1][@ref2]. Factors adversely affecting short term survival include impaired consciousness, leg weakness and increasing age. On the other hand, long term survival is adversely affected by advanced age, hypertension and heart disease[@ref1]. The pattern of survival is changing with time in many populations with gradual improvement of survival and decrease in mortality.[@ref3]

Review of the literature suggests that immediate mortality after stroke approaches 30% in the first month.[@ref4] Five year survival rates range between 35-45%. Furlan reported a 5 year survival rate in stroke patients of 77% compared to 85% in matched normal controls.[@ref4] Al Rajah, in a study from Saudi Arabia showed that ischemic strokes accounted for 76.2% of all strokes. Strokes caused by intro-cerebral and sub-arachnoid hemorrhage constituted 21.4% and 2.4% respectively.[@ref5]

Radiological changes in brain computed tomography (CT) correlates with survival. Hankey reported that lesions greater than 50 mm in diameter have a higher mortality than lesions less than 50 mm[@ref8]. Poor prognosis is also noted in CT findings of intracerebral hemorrhage, mass effect and deep intracerebral lesions.[@ref7]

In this study, the prognostic effects of age, sex, hypertension, diabetes mellitus and presentation in coma on the survival pattern of stroke patients presenting to a referral hospital, are reviewed.

PATIENT POPULATION {#sec1-2}
==================

All patients hospitalized with definite stroke at King Fahd Specialist Hospital (KFSH), Buraidah, Saudi Arabia for the period between June 1986 and June 1991 were reviewed to determine the effect of age, sex, hypertension, diabetes mellitus, heart disease, atrial fibrillation, transient ischemic attacks, and the pathological type of the stroke on survival.

The medical records of patients were reviewed retrospectively according to pre-established diagnostic and inclusion criteria. Stroke is defined as acute focal or global loss of cerebral functions with symptoms lasting more than 24 hours, without an apparent cause other than the vascular origin. Patients were included if they were Saudi adults of 18 years of age or more, with a definite first stroke. All patients had a CI′ brain scan within one month of onset. The clinical diagnosis was made by the admitting physician and reviewed independently by two members of the study group (EM and MN).

The CT brain scans were reviewed by two observers, a Radiologist (KA) and a physician (MN) to determine the pathological type of the stroke. The reliability of the method was confirmed by assessing a random 10% sample of the radiographs without knowledge of prior reports.

STATISTICAL METHOD {#sec1-3}
==================

Survival duration was estimated from the date of onset of stroke to the date of death or last contact. Kaplan-Meier analysis was used with log-rank procedure to compare unadjusted survival. Cox proportional hazard analysis was used to investigate the effect of each prognostic factor on survival. In all data analysis, the BMDP statistical software package was used (University of California Press, Berkeley, 1991).

RESULTS {#sec1-4}
=======

There were 106 males and 68 females with a male to female ratio of 1.56:1. The overall mean age was 64 years. Hypertension, diabetes mellitus and heart disease were found in 54 (31%), 49 (33%) and 57 (28%) of patients respectively.

At the time of analysis, 126 patients, 72.4% of all patients, were alive. Over the follow up period, 19 patients (10.9%) died within 2 weeks, 32 patients (18.4%) died within 4 weeks and 38 patients (21.8%) died within 24 weeks. The overall mean survival was 119.7 weeks. While the median survival has not been reached, the lower 95% confidence limit for the median survival was estimated at 103.14 weeks.

Kaplan-Meier survival curve for all patients in the study is shown in [Figure 1](#F1){ref-type="fig"}. Figures [2a](#F2){ref-type="fig"}, [2b](#F3){ref-type="fig"} and [2c](#F4){ref-type="fig"} show the survival curves of the patients who presented with or without coma, heart disease and age below and above 60 years consecutively. Unadjusted analysis of survival as a function of various variables is shown in [Table 1](#T1){ref-type="table"}. A logistic regression analysis to examine the adjusted effect of these variables to estimate their independent influence on survival is shown in [Table 2](#T2){ref-type="table"}.
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SURVIVAL ESTIMATES (Unadjusted Analysis)
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Logistic Regression Analysis of Factors Influencing Survival Adversely (Cox proportional hazards)
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Mortality risk was statistically significant for patients above age 60 (P\< 0.04), patients presenting in coma (P\<0.003) and patients with heart disease (P\<0.0009). There was no significant statistical difference in mortality risk due to gender, hypertension or diabetes mellitus.

Cerebral infarction was the most frequently observed pathological type of stroke seen in 142 patients (82%). This was associated with 76% of deaths and a mean survival of 124 weeks. There were 17 patients with intracerebral hemorrhage with a mean survival of 105 weeks. There were 17 patients with intracerebral hemorrhage with a mean survival of 105 weeks, and 6 patients with sub-arachnoid hemorrhage with a mean survival of 29 weeks. These differences however, were not statistically significant.

DISCUSSION {#sec1-5}
==========

In common with other reports, the single most important determinant of overall survival in the Saudi stroke patients, was the state of consciousness on presentation, with the presence or absence of coma[@ref1][@ref2][@ref3][@ref7]. Age over 60 years and the presence of heart disease also adversely affected survival.

Ischemic, valvular and hypertensive disease were the most frequent cardiac culprits. Atrial fibrillation was less frequent and noted in 18 patients only. The poor survival may be the result of the added mortality risk from heart disease or the associated high risk of cerebral vascular disease in patients with coronary artery disease. It was not possible to study other factors such as body mass index, previous stroke, hemianopia, and blood glucose due to the limitations of the retrospective study.

Several multi-variate models have been designed to predict the effects of different variables on the outcome of stroke. The accuracy in prediction of death has varied between different models. The prediction value for the Belfast model is 75%,[@ref8] Guy\'s Hospital 65%[@ref9] and for Uppsala 50%.[@ref10] The state of consciousness and urinary incontinence predicted good and poor outcome with accuracy comparable to that of multi-variate models. These multi-variate methods may have possible values in defining prognostic factors for designing clinical studies. Yet in prospective studies, these models did not show advantage over simple clinical variables.

In this study, data from a regional referral hospital was analyzed to define the prognostic factors useful in predicting the outcome and mortality of stroke in the Saudi population. These factors can be used to evaluate the effectiveness of interventions in the treatment of stroke. Factors affecting survival after stroke in Saudi patients, has been found to be more or less similar to those commonly observed in other populations.[@ref11]
